Objectives: Among the diverse forms of amyloidosis, secondary type is the most frequent one. Diagnosis of amyloid deposition is based on the identification of the fibrillary protein amyloid by means of Congo Red (CR) or crystal violet (CV) stains, but these techniques do not differentiate between the different types of amyloid fibrils. The aim of this study was to identify by immunofluorescence (IF) AA amyloid a pathological fibrillar low-molecularweight protein formed by cleavage of serum amyloid A (SAA) protein in labial salivary gland (LSG) biopsies from patients with secondary amyloidosis. Study design: 98 LSG were studied, 65 were from patients with secondary amyloidosis and 33 from subjects with chronic inflammatory diseases without evidence of this anomaly. All sections were stained with hematoxylin and eosin (H&E), CV, CR and IF using anti-AA antibodies. Positive and negative controls were used for all techniques.
Introduction
Amyloidosis is a term used to describe a group of disorders that share as a common feature the extra-cellular deposition of the insoluble fibrillary protein amyloid in diverse organs and tissues (1, 2) . Amyloid appears as an eosinophilic substance which under the light microscope has a hyaline appearance, and it exhibits a characteristic apple-green birefringence in Congo red stained tissue sections when examined under polarized light (3) (4) (5) . Electron microscopy has demonstrated a unique beta-pleated sheet configuration of these protein fibrils, which is now believed to be responsible for their typical staining properties (6) . The current classification of amyloidosis is based on the nature of the plasma proteins precursor which act as the source of the fibril deposits. These plasma proteins are diverse in nature and unrelated, but all may produce amyloid deposits with a common beta-fibrilar structure (7) . According to the predominant type of amyloid protein there are two main forms of acquired systemic amyloidosis: AA or reactive (secondary) amyloidosis and AL (primary) amyloidosis. AA amyloidosis develops in patients with chronic inflammatory conditions in whom the fibril protein is derived from the circulating acute-phase lipoprotein known as serum amyloid A (8). AA amyloidosis is relatively infrequent in the western hemisphere (9) , while its prevalence is higher in developing countries, where chronic infectious and inflammatory conditions are more frequent and severe. The diagnosis of amyloidosis is based on a clinical suspicion and it is confirmed by a biopsy. The usual histological methods for demonstrating amyloid in biopsy specimens are limited by the fact that only a few anatomic sites can be submitted to this procedure due to the obvious problem of sampling within organs with this invasive method. While biopsies of the kidney, liver and spleen provide a high frequency of positive results, the procedure is not exempt of risks, such as bleeding. Labial salivary gland (LSG) biopsy has been proved as a safe and highly sensitive and reliable method for diagnosis of secondary amyloidosis (10-12); however, when positive result is obtained with any method, the type of amyloidosis has to be determined. The aim of this study was to identify the amyloid protein AA by means of immunofluorescence method in biopsies of LSG from patients with previous diagnosis of amyloidosis, and to determine the sensitivity and specificity of this technique.
Materials and Methods
98 LSG biopsies were studied, of which 65 (41 males and 24 females) belonged to patients with chronic inflammatory diseases and diagnosis of secondary amyloidosis, the range of age was 18 to 80 years (mean: 43.1 years) and 33 LSG biopsies belonged to patients without amyloidosis but with chronic inflammatory diseases (19 men and 14 women), the range of age was 18 to 84 years (mean: 44.5 years). Pulmonary or multi-systemic tuberculosis was the more frequent diagnosis (75.5%) and nephrotic syndrome was the salient clinical finding (71.4%). The salient clinical features of both groups of patients are shown in Each specimen was fixed in buffered formalin and further processed for conventional microscopy. Hematoxylin and eosin (H&E), crystal violet (CV), Congo red (CR) and immunofluorescence method using anti-AA amyloid antibody were systematically performed in all cases. Immunodetection of AA amyloid by anti-AA amyloid monoclonal antibody (DAKO, Carpinteria, CA) was performed using an indirect immunofluorescence method. Positive and negative controls were used for all techniques. Kidney biopsies were used as control tissue. Histomorphologic changes were recorded in H&E stained slides. The presence of amyloid was identified in CV, CR and immunofluorescence studied sections, and its distribution was recorded as periductal, periacinar and perivascular location. For the analysis of the information was used descriptive statistics, chi-square test with significance level of p<0.05 to compare different locations.
Results
The metachromatic stains CV and CR demonstrated that the amyloid substance was found mainly distributed through the periductal area (93.8%), followed by periacinar (86.2%) and perivascular (32.3%) locations (p<0.001).
In contrast, immunofluorescence demonstrated that amyloid substance AA was located mainly around acini (73.8%), followed by periductal (46.2%) and perivascular (40.0%) deposits, as shown in Table 2 . Distribution of amyloid deposits in patients with amyloidosis and positive labial salivary gland biopsies. Fig. 1 . The amyloid deposits in labial salivary gland (H&E, x 400).
Fig. 2.
Immunostaining with anti-AA amyloid antibody reveals amyloid deposits around the acini and excretory duct in the center (immunofluorescence, x 400).
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Discussion
Secondary or reactive systemic (AA) amyloidosis occurs in patients affected by a number of chronic inflammatory diseases in which the fibrillary proteins derived from the circulating acute-phase precursor lipoprotein known as serum amyloid A are deposited in diverse tissues.
In this study, we determined the sensitivity and specificity of CV, CR and immunofluorescence in the demonstration of AA amyloid in LSG biopsies. Compared with studies that have used other tissues, our results, and those obtained by Delgado and Mosqueda (10) demonstrate that LSG biopsy is more sensitive to detect amyloid deposits, and is a valuable tool for detecting secondary amyloidosis. Hachulla et al (11) also have confirmed that LSG biopsy is a highly sensitive method for diagnosis of amyloidosis, as they found a sensitivity of 86%. The technical procedure is easy to perform by any physician, involves no discomfort for the patient and the results are reproducible. Amyloid deposits in LSG usually appeared in a periductal distribution on CV or CR stained sections. These features were also found by Delgado and Mosqueda (10) and Hachulla et al (11) . In the present study, the use of anti-AA antibody was helpful for confirmation of AA amyloidosis, particularly in cases with scant deposits of this substance. In addition, immunostaining with anti-AA amyloid antibody revealed that amyloid deposits were found mainly around acini. The distribution of AA amyloid was fairly constant within the LSG tissue in every case. Amyloid deposits were observed as perivascular deposits in only 50% of cases. Our observations suggest that amyloid deposits in LSG in cases of secondary amyloidosis probably occur around basement membranes, and perhaps some blood vessels are destroyed by the severe amyloid infiltration, which could explain the lower incidence in this location. Furthermore, immunohistologic characterization with anti-AA antibodies demonstrated the presence of amyloid deposits and can confirm the findings obtained with CV or CR, thus avoiding false-positive or false-negative results. In this study, we have demonstrated that LSG biopsy studied with immunofluorescence is a highly sensitive method for the diagnosis of secondary amyloidosis.
